We present an approach to combine nanoimprint lithography with anisotropic wet chemical etching in order to produce highly integrated arrays of planar silicon nanowire (SiNW) transistors on 4'' SOI wafers. Based on this fabrication scheme, we realized planar nanowires having very smooth surfaces and a trapezoid cross section. Smallest dimensions were 70 nm in bottom width and 30 nm in height, while realizing wires as long as 40 µm. Two complete fabrication rounds were finalized including top-down structuring, implantation and silicidation of contact lines, passivation of the devices with a stack of oxide and nitride to enable device operation in liquid environments, gate oxide formation, metallization and encapsulation of devices. We realized many different designs from 8 channel devices having a common source and individual drain contacts up to a highly integrated device with 128×128 individually addressable nanowires. The different devices were characterized with respect to their electronic behavior. Furthermore, they were utilized to detect electrical signals from living cells in liquid environments or to detect biomolecules from solution based on specific surface binding.
